Working effectively within multidisciplinary teams is an important employability skill common in postgraduate working life, but opportunities to develop this are limited in many undergraduate taught programmes. The projects reported here offered twelve level 5 undergraduate students from a range of science disciplines the opportunity to work with each other and staff on a specific research question. This paper explores the experience of cross-disciplinary research from both the student and staff research partners' perspectives. In particular the employability skills gained from such partnership working, the potential for developing and demonstrating leadership skills, and the benefits and disadvantages are discussed.
Introduction
Active learning is viewed as an important aspect of motivating students; a way of engaging students in their learning so that they 'learn by doing ' (Chickering & Gamson, 1987; Bonwell & Eison, 1991) . It provides students with the opportunity to apply newly learned knowledge to practical situations, 1 https://www.heacademy.ac.uk/system/files/sap_ca se_study_02_kingston_new_1.pdf simultaneously developing and reinforcing many widely recognised employability skills. After university, working within multidisciplinary teams is common, especially in health-related sectors, but this is generally not something students have meaningful experience of before graduation. Indeed, whilst many undergraduates across differing degrees may take a number of shared modules across their programmes there is little opportunity within the formal teaching time to voice ideas, accept others' perspectives and arguments and learn from such peer-to-peer sharing. Students from different degree pathways may view the same knowledge from different perspectives, but opportunities to benefit from such crossdisciplinary peer-learning are often limited by timetable restrictions and the practical difficulties of offering meaningful applied learning opportunities within large modules. The KU Student Academic Development Research Associate Scheme (HEA, 2013) is a university-wide scheme which funds undergraduate student partners for their time during educational development projects 1 . Student and staff partners work together equally on projects which are carried out alongside academic commitments, and SADRAS students are funded for their participation. This partnership therefore represented an ideal opportunity for staff and students to work together and to promote both cross-disciplinary active student learning and staff-student collaboration. The specific project funded was an investigation of student perceptions of infection and infection risk, carried out within two separate but related projects with different student partner teams over two years. Over this time, information on the experience of partnership working was collected from student partners, allowing for retrospective analysis from the perspectives of the student and staff research partners involved.
Methods
Establishing the projects SADRAS funding was successfully obtained over two consecutive years for the projects. In both instances they were advertised to undergraduates (~250 a year) taking a single, level 5 module core to five different degree pathways within the School of Life Sciences, Pharmacy and Chemistry. Ethics approval for the projects was obtained from Kingston University Centre for Higher Education Research & Practice (CHERP) Research Ethics Committee prior to commencement of the project. The methods used for the investigation into student perceptions of infection and disease risk have been described previously (Abdul Yekeen et al, 2017) .
Cross-disciplinary investigations
At the completion of each project both student and staff partners completed a short questionnaire. This identified their reasons for participation, interest in cross disciplinary working, the challenges involved and what skills they felt they had gained. From this data, the most common themes for both staff and students were identified.
Results

Student partners
The demographic details of the student partners are shown in Table 1 . The successful applicants were all in their second year. The mix of student partners over the two years comprised BSc Nutrition (4 students), Medical Biochemistry (1 student), Biological Sciences (3 students), Pharmacology and Biomedical Science (1 and 3 students respectively).
Outputs from the research
The results of the projects on perception and disease risk have been described previously (Abdul Yekeen et al, 2017) . Throughout both projects staff and students met on a number of occasions to agree and allocate tasks (Table  2 ). All tasks required cross-disciplinary negotiation and management, since both projects involved students across a range of • Division of workload.
• Clear communications.
• Pragmatic acceptance that inputs into projects varied over the life of the project according to other commitments (e.g. assignment deadlines).
• Organisation.
• Time management.
• Resilience.
• Problem-solving.
Communications
• Ensuring viable communications across six student and two staff timetables
• WhatsApp group set up.
• Communications.
• IT skills.
Practicalities of the project
• Distribution of questionnaires, organisation & operation of focus groups
• Task allocation using WhatsApp where meetings not feasible.
• Shared workload.
• Shared information regarding timetables & availability of different students for specific tasks.
• Creativity.
• Time management. Motivations for and challenges in crossdisciplinary working; the student perspective Half of the student partners ( = 6) identified their motivations for involvement, the skills they had gained and how these might be used in the future and the challenges of cross-disciplinary working. The most common motivators for involvement in the projects were the opportunity to work with academic staff and to build professional relationships.
Benefit
Illustrative quote from student partner Application
Gaining work experience
'Get a better understanding of how research is undertaken'
• Future career.
Opportunity to present work
'Taking part in a professional conference'
• PhD research students. In addition, having an opportunity to gain tangible research experience and gaining evidence for their Curriculum Vitae were mentioned.
Experience of negotiation & communication
The major challenges identified fell into three major themes, described in Table 3 . Students were also asked to describe how they overcame the difficulties they encountered.
The challenges of managing a full academic year alongside the commitments associated with a 10 month research project were the most often cited challenge, followed by communications between students on different degree programmes who did not necessarily share modules or timetables. It was apparent in both student groups that by embracing technology, specifically WhatsApp, they were able to effectively resolve issues of communication and coordination within the group, as well as to know that communications had been received and viewed. This alleviated timetable restrictions whilst allowing student partners to take a pragmatic approach to sharing and organising the workload. One hurdle that required some creative thinking was overcoming a University-imposed moratorium on student surveys at the same time as the research project, which led to the production of quizzes and in-class activities to gather quantitative data as well as focus groups for qualitative data. In addition, although many Table 5 Achievements of student partners by year of study, project module and overall degree average grades. *69.04% without non-completer ( = 6); **71.57 excluding noncompleter ( = 11). + 67.96% without non-completer ( = 6); ++ 71.03 excluding noncompleter ( = 11) students identified as willingness to be involved in subsequent focus groups, in reality hurdles were encountered when arranging these by email or other electronic means. An example of the pragmatism demonstrated by the student partners' was to broadcast details of the focus group at a lecture the week beforehand and then escort all those interested in participating directly after the following week's lecture.
What did student partners gain by participation?
When asked what they had gained from participation, a range of key employability skills and attributes were identified by student partners (Table 4) . These included gaining work experience, the opportunity to present in a professional capacity, and experience of negotiation and communication.
Some students thought these skills would be beneficial for their final year project and group assignments whilst others took a longer term view, focusing on the advantages of such skills for their future careers. However, in both instances it was the opportunity to apply the skills they highlighted as beneficial, not just their acquisition.
Most of the students involved have now graduated from the university and their grades and awards achieved are available (Table 5) . A total of ten students (83%) graduated (one student did not complete his degree and another having completed a sandwich placement in a prestigious institution, is now in his final year). Of the 10 students, 8 (80%) achieved first class honours degrees (≥70% average), 1 achieved an upper second (≥60% overall) and 1 achieved a lower second class honours degree (≥50% average; 10% each). Broken down by year of project, in the first year 5 (83%) of the student partners achieved a First class honours degree and in the second year 3 (75%) did so. The percentage of students across the School of Life Sciences, Pharmacy and Chemistry being awarded a first class degree during 2016/7 and 2017/8 was 45% and 31% respectively. However, it is appreciated that these were a small sample of self-selecting students that do not reflect both yearly cohorts.
By gender, male achievement was particularly impressive. Whereas the female student partners averaged >70% in all years of their degrees, male student partners demonstrated a steady improvement in grades throughout their time at university. The jump in average grades from Levels 5 to 6 was particularly impressive; Level 5 is often experienced as the most difficult year of study and this was also the year when these students undertook the additional SADRAS research project. For both male and female student partners, the jump in achievement from Level 3 was also impressive. Both groups averaged ~50% in Level 3 but graduated with averages >70%. This suggests that predicting student attainment on the basis of performance at Level 3 in this cohort would have been highly inaccurate, underestimating actual achievements. In addition it may illustrate the value of the foundation year in preparing students for university life and it may 
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n/a n/a n/a Withdrew at end of Level 5 Table 6 Individual achievements of student partners within the final year project module elements and post-graduation. *Student partners who invested most in the projects. † Student partner involved in second project who went on to undertake a placement year and yet to graduate at time of submission.
be that some of the skills and attributes inculcated at Level 3 were only applied as students progressed through their university degrees.
Achievements in the final year project module, mentioned by some student partners as their reason for participating in the SADRAS project, were equally impressive. Average grades achieved in this independent project were first class honours for both male and female student partners. This is noteworthy since the project module represents one of the first opportunities for independent research for most undergraduate students.
Unsurprisingly within this high-achieving group, their success has continued since graduation. Individual data from student partners demonstrates that of the 10 students from the project who have graduated so far, 6 are studying at postgraduate level, 2 for PhD's (Table 6 ).
Challenges with cross-disciplinary working; the staff perspective In many respects, challenges identified by staff mirrored those experienced by the student partners. Although both staff members were part of the same department (Applied and Human Sciences), they lectured on different subjects to different cohorts of undergraduates which resulted in conflicting timetables. However staff tended to use e-mail rather than WhatsApp as their technical solution. This was because the use of email was already embedded in day-to-day practice and work mobile phones are not supplied. Additionally, meetings to identify important issues and when appropriate to divide the workload/ or step in where necessary were frequent and informal but often in the early morning (prior to lecturing), fleeting in nature and occasionally held as 'corridor conferences' in passing. Perhaps because of their brevity and the differing professional experience and viewpoints of the staff concerned, the outcomes of the project demonstrate their productive nature. To date, two papers have been published from the projects, two poster presentations given and three presentations at national teaching and learning conferences.
Practical management of the project was challenging. Booking meeting rooms during the busy term at times that suited focus groups, provision of refreshments with no project consumables and liaising with module leaders to organise the distribution of the in-class activity, as well as meeting with the student partners while carrying out normal academic work presented real time pressures. Like the students, staff adopted a pragmatic approach, dividing the work according to their availability and accepting that individual input into the project would fluctuate depending on other demands (e.g. teaching, marking, research, administration & pastoral care).
At the end of each project, staff also reflected upon what they gained over the process. Although already accustomed to juggling multiple commitments, time management and the practicalities of managing the partnership were highlighted as key learning points. Both had experience of project management within their subject disciplines, but not within pedagogy. There was however, a reflection not to overestimate what was possible over the lifetime of the projects as both staff involved had numerous academic responsibilities (course directorship, programme organiser of co-curricular events, undergraduate and postgraduate project supervision). Notwithstanding, it was very rewarding not only to work together but also to have had the opportunity to work with 12 engaged students. Project working is by its nature creative, but this experience enabled staff to watch a disparate group of students come together and problem solve, gaining ownership within the two projects.
Discussion
In this paper we review the challenges of crossdisciplinary working experienced by staff and self-selecting students from different degree routes at Kingston University who became involved in two relatively lengthy pedagogical research projects. From this, a number of themes emerged which will be discussed in turn.
Differences in approach to similar problems by staff and students
The challenges faced in the projects and how these were overcome, highlighted a difference in working patterns between staff and student partners. Although many of the same challenges occurred in both groups, the methods adopted to overcome them varied. For example, although staff and students used technology to manage day-to-day communications, both the technology of choice and its frequency of use differed. The willingness of the student partners to embrace digital technology as a tool highlights potential differences in digital fluency between the students and staff involved. Staff partners used digital technology in the form of e-mail as well as face-to-face meetings to disseminate information; the former for secure sharing of information and files and the latter for speed and creative problem-solving. The use of digital applications and media within higher education settings is increasing with the advantage of overcoming physical hurdles being a main driver (Sevillano-Garcia and Vazquez-Cano, 2014) . Although the choice of specific technologies was driven by the students themselves, it has been suggested that technology and making connections should be included as learning activities as part of a shift towards a digital age (Siemens, 2005) .
Emergence of natural leaders
Participation in SADRAS projects requires sustained effort by staff and students as they run across a full academic year, additional to taught modules. To ensure continued motivation and enthusiasm for the project, a self-selection procedure to identify six student partners each year was used. In both years, a group of students became more heavily invested in the project, and drove the distribution of activities, data analysis and production of conference materials by investing significant personal time in the work. It seemed that this opportunity allowed natural leaders to emerge from the student pool, enhancing their leadership, negotiation skills and confidence. The other students, while maintaining their involvement in the project, were less committed, unwilling to invest additional unremunerated personal time in it. While this may seem discouraging, it suggests that involvement in this work with all its inherent difficulties motivated a third of student partners to see beyond the subject of the projects to the short and long term advantages that accrue to partnership working. The other less committed students were still able to gain skills from the experience of working with others in a shared endeavour, albeit to a lesser degree. Leadership skills can be developed (Kouzes & Posner, 2007) , and higher education is recognised as an important time for developing them in young people (Pascarella & Terenzini, 2005; Astin & Astin, 2000; Morse, 1989) . Leadership skills have been identified as a combination of professional and personal qualities including self-reliance, pragmatism, a sense of personal responsibility, flexibility and communication skills (Alimbehova et al, 2016) , at least some of which were identified by student partners in this work as skills they had gained from their participation (Table 4) .
Development
and recognition of employability skills Retrospective analysis of student partner experience clarified their recognition that project involvement offered them opportunities to develop, expand on and apply employability skills. Some of the skills they identified from their involvement in the project group included creativity, communication, time management, dependability, organisation, resilience and pragmatism, all of which are important qualities both for team work and future employability (Cranmer, 2007; Overtoom, 2000) , and highlighted by the HEA graduate skills attributes framework (HEA, n.d.). Student partner feedback clarified that they could see the benefits both within the short-term (applied to their final year in academia) and in the longer term (applied to their future careers), and this has been borne out by their career paths since graduation (Tables 4 & 6) .
Opportunity for extended active learning, linked to the development and application of employability skills Problem-solving within each project was approached by allowing the students to initiate it, engendering feelings of commitment and autonomy whilst also developing their creativity and resilience. The development of autonomy linked to active learning and emergence of leadership skills was also seen by Middleton (2013) in work with undergraduate nursing students and in work by Power (2012) , albeit through the introduction of a specific taught module. In our case, the experiences were delivered during an extracurricular activity (ECA), one of many available to undergraduates at Kingston University.
It is assumed that ECAs, non-academic experiences affording 'life-wide learning' (Jackson, 2011 as cited by Thompson et al, 2013) , are positive experiences for undergraduates promoting social and employability skills required for postgraduate life. Whilst not all graduates will use their subject-specific knowledge after university, many employers expect them to have qualities including the ability to communicate, integrity, confidence and personality (Archer and Davison, 2008) , as well as a capacity to reflect, fundamental to working in a team (Hinchcliffe and Jolly, 2011) . Previous research has shown that the personal qualities of graduates are rated highly by employers as markers of academic quality (Dicker et al, 2018) . However whilst Thompson et al (2013) found that the majority (80%) of students they surveyed recognised that their ECAs could have career benefits, they also identified instances where ECA engagement negatively affected academic study (conflicting time requirements and responsibilities). It is paramount that staff are realistic in terms of goals and objectives in active learning opportunities such as SADRAS research projects, to ensure that student partners enjoy the whole experience alongside their taught curriculum, without encroaching on their ability to succeed academically. It is also important that students use opportunities such as ECAs to learn to cope with conflicting priorities and time management, skills which will benefit them not just in their careers, but which are essential life skills.
The opportunity to work closely with academic staff Student partners identified being able to work closely with staff partners as one of the main reasons they got involved. Students have been shown to value relationships with academics most highly followed by interactions with their peers (Dicker et al, 2017) , when identifying markers of what constitutes high quality higher education. The integration of staff research into undergraduate student teaching is quite commonplace in higher education, although undergraduate and postgraduate views on such can be both positive and negative (Lindsay et al, 2002) . What these projects offered was an opportunity for students to be involved in developing and undertaking that research as equal partners. The importance of a safe and informal learning environment which includes supervision time, observation and feedback has been highlighted by research with medical students (van der Zwet et al, 2011) . Being allowed to be a learner whilst being simultaneously feeling accepted and respected as individuals contributes to the concept of legitimate participation (Lave and Wenger, 1991) . Involvement with staff including one-to-one supervision and feedback has been shown to increase feelings of confidence and competence in learners (O'Sullivan et al, 2000) , unsurprising if learning is viewed as a social process, occurring by participation within a community of practice (Lave and Wenger, 1991) . Learning depends both on the nature of the activities undertaken and the meaning attached to them (Mann et al, 2010) ; students learn by doing (van der Zwet et al, 2011) . Teachers create the conditions in which learning is possible, so the involvement of staff in active learning opportunities is essential (Mueller & Fleming, 2001 ). In the case of this project both the involvement of staff and the specific tasks undertaken were specifically valued by students (Table 4) . Russell et al (2007) investigated the benefits of undergraduate research experiences of almost 15,000 respondents in the USA, finding that many fuelled interest in STEM careers and higher degrees. We did not specifically ask if our student partners were thinking about higher degrees, although all twelve were studying STEM degrees. However the data in Table 6 demonstrates that many within this student cohort have done so and two in addition undertook additional sandwich placement years in prestigious research departments. This suggests that the skills and benefits gained from involvement in the projects would be equally as beneficial to the attainment of higher degrees as to future employment. Clearly these students gained from their involvement in the projects. However it could be argued that because they were already ambitious and high achieving, they were able to see the benefits of such involvement. It is noteworthy that the female student partners were high achievers all the way through their degree programmes, after an initial jump in grades from Level 3 to Level 4 (Table 5 ). The same was not true for the male student partners, who instead showed a steady increase in attainment. The subject of male attainment within higher education is of increasing interest since females are now 35% more likely to enter higher education than males (HESA, 2016) , and are more likely to gain better degrees than their male counterparts (Woodfield, 2014; HESA, 2016) . There are many possible reasons for this including the possibility that male students may overestimate their likely attainment (Cotton et al, 2015) , study for fewer hours than female students (Cotton et al, 2015; OECD, 2015) , play more collaborative online games (OECD, 2015) and read less for enjoyment (OECD, 2015) . Ensuring that male attitudes and personal aspirations towards learning are boosted therefore represents an important challenge for higher education in order to address this attainment gap (Hillman & Robinson, 2016) . This cohort of male students were clearly capable and attained very highly but it may also be that the authentic learning opportunity offered by these projects particularly benefitted male students.
Benefits of involvement for the future
We recognise that these projects offered unique opportunities to explore crossdisciplinary working from staff and student perspectives. However the opportunities for undergraduate students to engage in lengthy cross disciplinary project work of this nature are necessarily limited within the undergraduate curriculum. However the diverse university environment offers many opportunities to gain and demonstrate evidence of key graduate attribute and employability skills (HEA, 2015) . Alternatives may include being a course representative, working as student ambassadors and volunteering.
Conclusions
During these two opportunities for students and staff to participate in pedagogic research, it was interesting to note that the challenges experienced were broadly similar to both groups, although differing solutions were seen.
Unforeseen obstacles provided unexpected opportunities for student creativity, and the project itself allowed student partners to develop individual autonomy as well as appreciate the highs and lows of team working. Reflections upon these active learning experiences highlighted a range of important skills and competencies gained by students. Involvement in this active learning opportunity allowed the emergence of natural leaders, who demonstrated ownership over the project and have since demonstrated high levels of achievement in their postgraduate lives. Whilst this paper is based upon relatively small numbers, both projects were relatively lengthy allowing a good depth of reflective analysis on the parts of both staff and student partners on their involvement in active learning opportunities as well as the approaches used by both.
